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BO X lio- I paoio 

T^fflh regard to the .anguage, this report is based on the Internationa, application in the language in wh.oh it was 
' filed, unless otherwise indicated under this Item. 
□ This report is based on translations from the original language into the following language , 
whic^is the language of a translation furnished for the purposes of. 

□ international search {under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 anriVbr 55.3) 

report as "originally Med* and are not annexed to this report): 
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1-B3 

Claims, Numbers 
1-44 

Drawings, Sheets 

1/30-30/GO 



as originally filed 



received on 18.04,2005 with letter of 18.04.2005 



as originally filed 



□ a sequence listing anoVbr any related table(s) - see Supplemental Box Relating to Sequence Listing 
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□ the description, pages 
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Supplemental Box (Rule 70.2(c)), 
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□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 
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INTERNATIONAL PRELIMINARY International application No. 

REPORT ON PATENTABILITY PCT/GB2004/Q02569 
( ggPARATE SHEET) 

1 BeJtgULi 

Basis of the report 

The amended set of claims is acceptable according to Article 34(2)(b) PCT. 



Re Item V . . . , 

Reasoned statement with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 
Reference is made to the following documents: 

D1: D.H. Pliura et al. 'Irreversible Inhibition J. Enzyme Inhibition 6, p. 181-194 
D2: EP411895 

2.1 Novelty (Article 33(2) PCT) 

2 11 The subject matter of claims 1-28 which is related to compounds is novel. Claims 

covering pharmaceutical compounds comprising the compounds (claim 29), methods 
for making the compounds (claims 30-33), first or second medical applications of 
said compounds (claims 34-44) are novel, too. 



S 



2,2 Inventive Step (Article 33(3) PCT) 

2 2 1 The document D1 is regarded as being the closest prior art to the subject-matter of 
' ' claim 1, and discloses Cbz-Phe-NHCCH^COCH^CH^ with n- 1-5 and their 
acitivity in inhibiting transglutaminases (see table 1 on page 187). 
The subject-matter of claim 1 therefore differs from this known D1 in that the 
compounds of application have a carboxylic group bound to the a-C-atom of the u- 
aminoalkyl-keto-moiety. The compounds of claim 1 have the same activity in 
inhibiting transglutaminases as the compounds disclosed in D1 . 
The problem to be solved by the present invention may therefore be regarded as 
provision of further compounds which have transglutaminase inhibiting activity. 
Part of the subject matter of claim 1 further differs from D1 in that the compounds 
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have a thio-imidazolium salt in position R2 of formula 1. This modification is 
described also, see 02. examples l-lll. The compounds also have transglutaminase 
inhibiting activity page 2, lines 39-44). Again it can be expected tha the substitution 
of the dialkylthiogroup in R2 by the thio-imidazolium group will result in further 
compounds having transglutaminase activity. _ . ♦ 

The solution of the problem underlying the invention does compr.se an '"ventrve step 
(Article 33(3) PCT) because the compounds of claim 1 have a higher solubility in 
water than the compounds of D1 . In fact D1 states that stock solutions contained the 
transglutaminase inhibitor in dimethylsulfoxid (DMSO), and it also discloses that the 
in vitro transglutaminase activity assays were performed in buffers containing DMSO 
(page 183, lines 5-7 of first paragraph, line 4 of second paragraph, lines 5-8 of third 
paragraph). In contrast, the compounds of present claim 1 are highly soluble in 
water Example 2 on page 65 of the description teaches, that stock solut.ons were 
prepared in water (lines 21-23). This allows the execution of in vivo test as described 
in example 4 of the application. 

2 2 2 The dependent claims 2-28 are inventive as well (Article 33(3) PCT) . 

2 'is The subject matter of claims 29-44 includes pharmaceutical formulations (dam- ,29) 
' comprising the compounds of claims 1-28, methods of production (claims 3033) of 
said compounds and first (claim 34) and second (claims 35-44) medical uses of sa.d 
compounds. The inventive step inherent to these claims is dependent on the 
inventive step assessment of the compounds they relate to or employ. Because the 
compounds of claims 1-28 are inventive, the subject matter of cla.ms 29-44 is 
inventive, too. 

2.3 Industrial applicability (Article 33(4) PCT) 

2.3.1 The subject matter of claims 1-44 is industrial applicable (Article 33(4) PCT). 
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3 1. A compound having the following formula I: 



ft H 

C0 2 H O 



wherein: 

<X' represents an a^amino acid group wherein the a-amino group 
of the amino acid is bound to the Rj-O-CO- group and fee carboxy 
group of the amino acid is bound to the R 2 -CH 2 -CO-(CH,) D - 
CH(C0 2 H)-NH- group; 

is an integer between 1 and 4; 



t_ 5 



■R, ' represents benzyl, t-butyl or 9-fluorenylmethyl; and 



-1 

4 
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wherein R 3 , R4, Rs ™ d Re each independently represent lower 
aliyl 

or -S"\R 7 Rb, wherein R 7 and R 8 each independently represent 
lower alkyl 

or a pharxaaceutically and/or veterinarily acceptable derivative 
thereof 

A compound according to Claim 1 wherein X is an Z-amino acid 
group. 

A compound according to Claim 1 or 2 wherein X is selected from 
the group consisting of phenylalanine, glutamine (or an N-substituted 
derivative thereof), isoleucine, alanine, glycine, tyrosine, proline, 
serine, lysine and glutamic acid 

* 

A compound according to any one of the preceding claims wherein 
'n' is 2. 

A compound according to any one of the preceding claims wherein 
R, is benzyl. 

* 
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6. A compound according to any one of the preceding claims wherein 
R 2 represents 

\ + 

r 



7. A compounds according to any one of the preceding claims wherein 
R, represents -STl 7 R 8 , wherein R 7 «n& Rs each independently 
represent lower aUcyl. 

8. A compound according to any one of the preceding claims wherein 
R 3i R*, R 3 , Rs, R? and/or Rs are^CH 3 or -CHCH 3 . 

9. A compound according to Claim 1 having the following formula: 




(CH 2 ) 2 



CH 3 




C0 2 H 



O 



CH 



I 
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10. A compound according to Claim 1 having the following formula: 



O v NH 2 




(CH 2 ) 2 




C0 2 H 



CH. 



11. A compound according to Claim 1 having the following formula: 



O 

X 



NL y (^^2)2 



X^ 



O CO,H 



CH 3 



O Xc H 3 




12, A compound according to Claim 1 having the following formula: 




(CH 2 ) : 




X 



o 



CH. 
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13. A compound according to Claim 1 having the following formula: 

14. A compound according to Claim 1 having the following formula: 




(CH 2 ) 2 



,CH 3 




O C0 2 H 



CH. 



15. A compound according to Claim 1 having the following formula: 




(CH 2 ) 2 




O C0 2 H 



CH 



1 6. A compound according to Claim 1 having the following formula: 




(CH 2 ) : 




O C0 2 H 



O 



CH 
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17. A compound according to Claim 1 having the following formula: 




OH 




18. 



A compound according to Claim 1 having the following formula: 




° O^OH 



1 9 . A compound according to Claim 1 having the following formula: 



Oc^OH 




° O^OH 
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20. 



A compound according to Claim 1 having the following formula: 



= 

i 



NH,F 3 C0 2 H 





° O^OH 



21. A compound according to Claim 1 having me following formula: 




O OH 



22. A compound according to Claim 1 having the following formula: 




O^NH 




° o^OH 
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23. A com; 



pound according to Claim 1 having the following formula: 




° O^OH 



24. A compound according to Claim 1 having the following formula: 




O OH 



25. A compound according to Claim 1 having me following formula: 





0 O^-OH 
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26. A compound according to Claim 1 having the following formula: 



3 



a 




° O^OH 



27. A compound according to Claim 1 having the following formula: 





28. A compound according to any one of Claims 1 to 27 in the form of a 
bromide salt 

29. A pharmaceutical formulation comprising a compound according to 
any one of Claims 1 to 28 and a pharmaceutical^ acceptable carrier. 
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A method for making a compound according to any one of Claims 1 



= 30. 

j to 28 comprising the following steps: 



31. 



,3. 



(a) reacting an A-o-protected (e.g. CBZ, FMOC or BOC protected) 
amino acid ^hydroxy-succmimide or para-nirrophenyl ester 
TO th e-diazo-S-oxo-L-Borlencme, and treating the resulting 
coupled product with hydrogen bromide; and 

(b) reacting the bromomethyl ketone produced in step (a) with 
dimethyl sulphide, diethyl sulphide or 1,3,4,5-tetra-methyl 
mercapto-imidazoline;-2'tbione. 

A method according to Claim 30 wherein the A-a-protected amino 
acid A-hyaro^succmimide ester is CBZ, FMOC or BOC protected. 



32. A method according to Claim 30 or 31 wherein step (a) comprises 
reacting an A'-a-protected amino acid A-hydroxy-succinmride or 
pam-mtrophenyl ester with 6-diazo-5-oxo-L-norleucine in the 
presence of tetrahydrofuran (THF), water and triethylamine followed 
by reacting the products thereof with hydrogen bromide in the 
presence of ethyl acetate. 



A method according to Claim 31 or 32 wherein the A-a-CBZ- 
protected amino acid A-hydroxy-succinmiide ester is selected from 
the group consisting of A-a-CBZ-X-phenylalanine ^hydroxy- 
succinhnide ester, A-a-CBZ^glutarnine A-hydroxy-succmimide 
ester ; A-a-CBZ-Z-isoleucine A-hydroxT-succixmriide ester, A-a- 
CBZ-Z-alaninal A-hydroxy-sucdnirnide ester, A-a-CBZ-Z-glycine 
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^-hydroxysuociidimde ester, ^-a-CBZ-^roline ^-hydroxy- 
3 succimmide ester, A'-a-CBZ-L-serine ^. hyd roxysucciiiimide estex, 

j ^-a-CBZ-L-tyrosiiie ^-byaroxysucciimnide ester, N-a-CBZ^L- 

glutamic acid ^droxTsnccmimide ester, tf-a-CBZ-Wysine N~ 
hydroxysucciniinide ester and ^-CBZJMyrorine p^-mtrophenyl 
ester. 

34. A compound according to any one of Claims 1 to 28 for use in 
medicine. 

35. Use of a compound according to any one of Claims 1 to 28 in Hie 
preparation of a medicament for inhibiting a transglutaminase 

36. The use according to Claim 35 wherein the transglutammase is a 
tissue tr^glntarninase. 



37. 



The use according to Claim 35 ox 36 wherein the medicament is for 
treating a disease/disorder selected from the group consisting of 
fibrosis, scarring, neurodegenerative diseases, autoimmune diseases, 
thrombosis, proliferative disorders, AIDS, psoriasis and 
inflammation (such as chronic inflammatory diseases). 

38. The use according to any one of Clauns 35 to 37 wherein the 
medicament is for treating cancer. 

* 

39. The use according to any one of Claims 35 to 37 wherein the 
medicament is for treating fibrosis and/or scarring. 
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j- ~ +~ m«m wherein the medicament is for 
40. The use according to Claim & wneiew u» 

treating renal scarring. 

41 Use of a compound according to any one of Claims 1 to 28 in the 
preparation of a medicament for preventing or treating rejection of a 
transplanted organ. 

42. A use according to Claim 41 wherein me organ is a heart, lung, 
kidney or liver. 



A use according to Claim 41 or 42 wherein the organ is treated 
prior to transplantatioix. 



44. A nse according to any one of Claims 41 to 43 wherein the organ is 
treated during and/or after transplantation into a patient. 
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